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(57) Abstract: A discharge water system (10) for the bilge (22) of a boat (12) includes a primary bilge discharge system (16) and a 
supplemental bilge filtration system (34). The primary discharge system (16) includes a primary pump (20) operable when the fluid 
in the bilge (22) collects above a predetermined level "L" in the boat (12) to discharge bilge water overboard. The supplemental 
system (34) includes a filter assembly (36) with filter media (57) for removing hydrocarbons in bilge water passing through the 
media; and a supplemental pump (40) operable when the water in the bilge (22) collects to a selected level "S" below the operating 
level "L" of the primary pump to pump bilge water to the filter assembly and then to discharge the essentially hydrocarbon-free bilge 
water overboard. The filter assembly (36) includes a primary filter cartridge (52) and a secondary filter cartridge (54), both of which 
include hydrocarbon-absorbing media (57), and are connected in series. A pressure sensor (80) and remote indicating device (82) 
provide an indication of the primary filter cartridge (54) becoming spent. 
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For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
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SUPPLEMENTAL BILGE 
FILTRATION SYSTEM 

; 

The present invention relates generally to filter systems, and particularly to a 
filter system for bilge water in pleasure craft. 

As is well known in the boating industry, tough new governmental regulations 
prevent the discharge of even small amounts of hydrocarbons (gasoline, diesel fuel, 
lubrication, hydraulic and synthetic oils, etc.) into the surrounding rivers, lakes and 
waterways. This becomes an issue for disposing of bilge water, which of course must be 
removed from the bilge of the boat on a constant basis. The oils and fuels can drain into 
the bilge, and contaminate the water. The oils and fuels must be removed before the bilge 
water is pumped overboard, to avoid fouling the environment and the payment of stiff 
fines. 

The discharge water system for a boat typically includes a primary bilge discharge 
system. The primary bilge discharge system conventionally includes a pump operable 
when the water in the bilge collects above a predetermined level. The pump is connected 
by plumbing to an outlet port in the boat hull to discharge the bilge water overboard. A 
float switch or other mechanical or electrical device sends a command signal to operate 
the pump when the water collects in the bilge above the predetermined level. While this 
system may have been appropriate in the past, as indicated above, this is unallowable in 
light of the new governmental regulations, at least without cleansing the discharge 
effluent before it is pumped overboard. 

Various systems are known for removing at least some of the hydrocarbons in 
bilge water before the bilge water is pumped overboard. It is believed most known 
systems are complicated and/or expensive, and are designed as a primary discharge 
system (that is, are installed as original equipment). This does not assist particularly the 
small pleasure craft owner, with limited funds, and an existing bilge discharge system, 
from meeting the new governmental regulations. As such, it is believed there exists a 
need for a simple, relatively inexpensive, supplemental bilge filtration system, which can 
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be installed in conjunction with the primary discharge system, to remove hydrocarbons in 
bilge water before the bilge water is pumped overboard. 

According to one aspect of the present invention, there is provided a supplemental 
bilge filtration system, operable in conjunction with a primary bilge water discharge 
system in the bilge of a boat. The supplemental bilge filtration system comprises a filter 
assembly including filter media for removing hydrocarbons in bilge water passing 
through the media; a pump fluidly connected to the filter assembly and which can be 
fluidly connected to the bilge and operable upon receipt of a command signal to pump 
bilge water through the media; a float switch or other mechanical or electrical device 
communicating with the pump and sending a signal when water in the bilge collects to a 
selected level below the level which operates the primary bilge discharge system; and 
plumbing for fluidly connecting the filter assembly with an outlet port for discharging 
essentially hydrocarbon-free bilge water from the boat. 

The filter assembly for the supplemental bilge filtration system preferably 
includes a primary filter element and a secondary filter element. The elements include 
hydrocarbon-absorbing media, and are connected in series. The elements are preferably 
replaceable. A pressure switch connected to a remote indicating device provides an 
indication to the operator when the primary filter element becomes clogged or spent. The 
switch also shuts down the pump for the supplemental bilge filtration system to avoid 
hydrocarbon discharge. 

The primary bilge discharge system can remain operable as a redundant bilge 
water discharge system for the boat. 

A novel and unique supplemental bilge filtration system for the discharge water 
filtration system on a boat is thereby provided. The system is simple, relatively 
inexpensive, and can be installed in conjunction with the primary discharge system, to 
effectively remove hydrocarbons in bilge water before the bilge water is pumped 
overboard. 
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The invention is diagrammatically illustrated by way of example in the 
accompanying drawings in which: 

Figure 1 is a schematic illustration of a discharge water system with a 
supplemental bilge filtration system constructed according to the principles of the present 
5 invention; and 

Figure 2 is a cross-sectional view of the filter cartridges for the supplemental bilge 
filtration system. 

Referring initially to Figure 1, a discharge water system, indicated generally at 10, 
is shown for a boat, indicated generally at 12. The discharge water system for the boat 

10 conventionally includes a primary bilge discharge system, indicated generally at 16. The 
primary bilge discharge system conventionally includes a primary pump 20 operable 
when the fluid in the bilge 22 of the boat collects above a predetermined level "L". The 
pump is fluidly connected by primary plumbing (hose or tubing) 26 to the bilge 22 and to 
primary outlet port 24 in the boat hull. 

15 A primary float switch or other mechanical or electrical device is indicated at 30, 

and provides a command signal to pump 20 when the level of water in the bilge 22 rises 
above the predetermined level "L". The pump operates to discharge the water overboard 
until the water level falls below the predetermined level. 

The primary bilge discharge system described above is conventional with 

20 pleasureboats, should be well-understood by those of ordinary skill in the art, and will not 
be described further for sake of brevity. The present invention is intended to be used with 
the primary bilge discharge system described above, as well as with any other discharge 
system installed in boats as original equipment or as aftermarket equipment. The present 
invention is not intended to be used as a primary bilge discharge system, however it 

25 should be appreciated that the principles of the present invention may be readily applied 
to such a primary bilge discharge system. 
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In any case, the present invention is directed to a supplemental bilge filtration 
system, indicated generally at 34. The supplemental bilge filtration system includes a 
filter assembly, indicated generally at 36, for removing hydrocarbons in bilge water 
passing through the assembly; and a supplemental pump, indicated generally at 40, 
5 operable when the water in the bilge collects to a selected level "S" below the 
predetermined level "L". The pump 40 for the supplemental bilge filtration system is 
fluidly connected by supplemental plumbing (hosing or tubing) 46 to the bilge 22 and to a 
second outlet port 48 in the boat hull. 

The pump 40 for the supplemental bilge filtration system is conventional in 

10 design, and chosen to deliver an appropriate volume of bilge water from the boat. For 
most pleasureboat applications, it is believed a lOOgph pump will be sufficient. Bilge 
pumps appropriate for this particular application are widely commercially available, and 
are easily installed within the electrical system of the boat. The pump can be attached to 
an appropriate location in the boat using conventional support brackets. The plumbing 46 

15 is also conventional, and widely commercially available. 

The pump 40 is operable upon receipt of a command signal to pump bilge water 
through the filter assembly. A second float switch or other conventional mechanical or 
electrical device 50 is provided to send the command signal to the pump. The second 
switch is set at a level slightly below the level "L" of switch 30, so that the second pump 

20 40 is operable when water in the bilge collects to a level somewhat below the 
predetermined level "L". 

As shown in Figure 2, the filter assembly 36 for the supplemental bilge filtration 
system preferably includes a primary filter cartridge 52 and a secondary filter cartridge 
54. The cartridges are preferably identical for ease of manufacture and assembly, and 

25 each includes a housing 55 enclosing a replaceable filter element 56. The filter element 
56 preferably comprises a ring of hydrocarbon-absorbing, modified polymer media 57. 
Annular end caps 59 are attached (bonded such as with adhesive) to each end of the 
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media ring. The cartridges are preferably connected in series, with the primary cartridge 
52 receiving flow from the pump before the secondary cartridge 54. 

The elements are preferably replaceable. To this end, each cartridge preferably 
includes a cylindrical body 60 with a closed end 62 and an open end 64. A cover 66 is 

5 removably attached to the open end of the body such as with cooperating threads. Each 
cover 66 includes inlet and outlet ports 70, 72, which direct flow into and out of the 
housing at appropriate locations, such that the bilge water flows through the media 57. 
Preferably the flow enters the peripheral region of the body, and flows radially inward 
and then axially outward to the outlet port, however, it should be appreciated that the 

10 flow could alternatively be radially-outward through the media, with the inlet and outlet 
ports switched. To minimize costs, the body and cover of the housing are preferably 
formed from plastic (e.g., polypropylene). 

The choice of media and the design of the filter cartridges and elements can take 
many forms, and there are a wide variety of forms known to those skilled in the art that 

15 would be appropriate for these applications. An appropriate high-efficiency filter media 
which absorbs substantial hydrocarbons in a fluid stream is available form the assignee of 
the present invention under the mark/designations OILBLOC™ and TRUBIND™. Such 
media is a modified polymer, and absorbs hydrocarbons to a level below 15 parts per 
million (PPM). The modified polymer absorbs and binds the hydrocarbons molecules into 

20 the interior matrices. The polymer is formulated to control the speed of hydrocarbon 
absorption by eliminating the potential for skin formation at the polymer / hydrocarbon 
interface. 

Other appropriate hydrocarbon-absorbing medias are commercially available and 
are described for example, in U.S. Patent Nos. 5,474,672; 5,603,825; 3,913,513; and 
25 3,836,000. While a pair of filter elements are preferred for redundancy purposes and to 
ensure full compliance with governmental standards, it is possible that only a single filter 
element may be used in certain applications. 
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A pressure switch 80 in the primary cartridge 52 connected to a remote visual 
indicating device 82 (mounted for example, on the console) provides an indication to the 
operator when the primary filter element becomes clogged or spent. The switch 80 is also 
connected to the pump and preferably shuts down the pump 40 to avoid hydrocarbon 
discharge above the 15 PPM level. 

As described above, the supplemental bilge filtration system operates at a bilge 
water level somewhat below the operating level of the primary bilge discharge system. 
The causes contaminated bilge water to pass through the supplemental bilge filtration 
system and be cleansed of hydrocarbon impurities. The system then discharges 
essentially hydrocarbon- free bilge water from the boat. 

The primary bilge discharge system 16 is preferably maintained in operating 
condition, and can remain as a redundant bilge water discharge system. 

The present invention is particularly suited for smaller pleasure boats, however, it 
should be appreciated that the present invention is well-suited to boats (or ships) of any 
size. 

Thus, as described above, the present invention provides a novel and unique 
supplemental bilge filtration system for the discharge water filtration system on a boat. 
The system is simple, relatively inexpensive, and can be installed in conjunction with the 
primary discharge system, to effectively remove hydrocarbons in bilge water before the 
bilge water is pumped overboard. 
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CLAIMS 

What is claimed is: 

1 1. A supplemental bilge filtration system (34), operable in conjunction with a 

2 primary bilge water discharge system (16) in the bilge (22) of a boat (12), the 

3 supplemental bilge filtration system characterized as including: 

4 a filter assembly (36) including filter media (57) for removing hydrocarbons in 

5 bilge water passing through the media (57); 

6 a supplemental pump (40) fluidly connected to the filter assembly (36) and which 

7 can be fluidly connected to the bilge (22) and operable upon receipt of a command signal 

8 to pump bilge water through the media (57); 

9 a switch (30) communicating with the supplemental pump (40) and sending a 

10 signal when water in the bilge (22) collects to a selected level S; and 

11 secondary plumbing (46) for fluidly connecting the filter assembly (36) with an 

12 outlet port (48) for discharging essentially hydrocarbon-free bilge water from the boat 

13 (12). 

1 2. The supplemental bilge filtration system (34) as in claim 1, further including a 

2 pressure sensor (80) and a remote indicating device (82) communicating with the filter 

3 assembly (36) and providing an indication of the filter assembly (36) becoming clogged 

4 or spent. 

1 3. The supplemental bilge filtration system (34) as in claim 2, wherein the filter 

2 assembly (36) includes a primary filter cartridge (52) and a secondary filter cartridge (54) 

3 fluidly connected in series, with the primary filter cartridge (52) initially receiving flow 

4 from the secondary pump (40) before the secondary filter cartridge (54), the pressure 



t 

WO 02/062445 



PCT/US02/01889 



8 

5 sensor (80) and remote indicating device (82) providing an indication of the primary filter 

6 cartridge (52) becoming clogged or spent. 

1 4. A discharge water system (10) for the bilge (22) of a boat (12), the discharge 

2 water filtration system (11) comprising a primary bilge discharge system (16) including a 

3 pump (20) fluidly connected with the bilge (22) and operable when water in the bilge 

4 (22) collects above a predetermined level L in the boat (12) to pump water overboard 

5 through primary plumbing (26) to a primary outlet port (24); and the supplemental bilge 

6 filtration system (34) of any of claims 1-3, wherein the selected level S is below the 

7 predetermined level L such that the supplemental pump (40) is operable when the water 

8 in the bilge (22) collects to a level below the predetermined level L to pump bilge water 

9 to the filter assembly (36). 
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